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DOCUMENT- IDENTIFIER: US 5742433 A 

TITLE: Diffractive optical device including grating elements with different grating 
periods and duty ratios 

Brief Summary Text (27) : 

In one embodiment of the invention, the substrate includes a light guide region for 
propagating the light. 

Detailed Description Text (7) : 

The diffractive optical device 10 is used, for example, as an off-axis lens as is 
shown in FIG. 6. An axis of light incident on an off-axis lens is different from an 
axis of light outgoing from the off -axis lens. As is shown in FIG. 6, light 5 which 
is propagated zigzag in a light guide region 12 in the substrate 1 goes out through 
the top surface of the substrate 1 as outgoing light 6. The light guide region 12 is 
provided with reflective layers 4A and 4B respectively on a top surface and a bottom 
surface thereof for reflecting the light 5 alternately in repetition. Thus, the 
light 5 is propagated zigzag from the negative side to the positive side of axis y 
and is incident on the grating section 2 at an incident angle of which is offset 
with respect to the vertical direction to the top surface of the substrate 1. Then, 
the light 5 is transmitted through the grating section 2 and goes out to above the 
substrate l vertically. Herein, "goes out vertically" means that the axis of the 
outgoing light 6 is substantially vertical to the top surface of the substrate 1, 
namely, parallel to axis z. By utilizing a part of the substrate 1 as the light 
guide region 12, the size of an optical system of the diffractive optical device 10 
in the direction of axis z is significantly reduced. 

Detailed Description Text (47) : 

As is shown in FIG. 17, the diffractive optical device 40 is used as an off -axis 
lens. As is shown in FIG. 17, the light 5 which is propagated zigzag in the light 
guide region 12 in the substrate 1 goes out through the top surface of the substrate 
1 as outgoing light 6. The light guide region 12 is provided with the reflective 
layers 4A and 4B respectively on the top surface and the bottom surface thereof for 
reflecting the light 5 alternately in repetition. Thus, the light 5 is propagated 
zigzag and finally goes out above the substrate 1 vertically. 

US Reference Patent Number (7) : 
5283690 

US Reference Group (7) : 

5283690 19940200 Miyake et al . 359/575 



CLAIMS : 

9. A diffractive optical device according to claim 2, wherein the substrate includes 
a light guide region for propagating the light. 
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DOCUMENT- IDENTIFIER: US 5561558 A 
TITLE: Dif tractive optical device 

Brie f Summary Text (27): 

In one embodiment of the invention, the substrate includes a light guide region for 
propagating the light. 

Detailed Description Text (7) : ... 
The diffractive optical device 10 is used, for example, as an off-axis lens as is 
shown in FIG. 6. An axis of light incident on an off -axis lens is different from an 
axis of light outgoing from the off -axis lens. As is shown in FIG. 6, light 5 which 
is propagated zigzag in a light guide region 12 in the substrate 1 goes out through 
the top surface of the substrate 1 as outgoing light 6. The light guide region 12 is 
provided with reflective layers 4A and 4B respectively on a top surface and a bottom 
surface thereof for reflecting the light 5 alternately in repetition. Thus, the 
light 5 is propagated zigzag from the negative side to the positive side of axis y 
and is incident on the grating section 2 at an incident angle of which is offset 
with respect to the vertical direction to the top surface of the substrate 1. Then, 
the light 5 is transmitted through the grating section 2 and goes out to above the 
substrate 1 vertically. Herein, "goes out vertically" means that the axis of the 




guide regd 

in the direction of axis z is significantly reduced. 
Det ailed Description Text (47) : 

As is shown in FIG. 17, the diffractive optical device 40 is used as an off -axis 
lens As is shown in FIG. 17, the light 5 which is propagated zigzag m the light 
guide region 12 in the substrate 1 goes out through the top surface of the substrate 
1 as outgoing light 6, The light guide region 12 is provided with the reflective 
layers 4A and 4B respectively on the top surface and the bottom surface thereof for 
reflecting the light 5 alternately in repetition. Thus, the light 5 is propagated 
zigzag and finally goes out above the substrate 1 vertically. 

US Reference Patent Number (6) : 
5283690 

US Reference Group (6) : 

5283690 19940200 Miyake et al . 359/575 



CLAIMS : 

15. A diffractive optical device according to claim 1, wherein the substrate 
includes a light guide region for propagating the light. 
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Investment Products: • Not FDIC Insured • No Bank Guarantee • May Lose Value 



Securities products and services offered by E*TRADE Securities LLC (member NASD/SIPC) are not insured by the FDIC, are not guaranteed deposits or o 
E*TRADE Bank, and are subject to investment risk, including possible loss of the principal invested. 

System response and account access times may vary due to a variety of factors, including trading volumes, 
market conditions, system performance, and other factors. 
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